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Since  the  oxygen contents   of  coal and  shale liquids  are  about  3  to  *
times  those of petroleum crudes  on the average  (Table 32),   corresponding-
ly  more  condensate water with high concentrations  of  polycyclic organic
matter will be produced during the hydrogenation of  coal- and  shale-
derived crudes.     However,  petroleum refining generates considerably
larger amounts  of wastewater   (from desalting and conversion processes)
that  contains  similar compounds.

The nitrogen contents   of  coal and  shale liquids,   4 to  9  times  those
of  petroleum crudes  on the average  (Table 32), will result  in  the genera-
tion of  significantly more  ammonia during hydrogenation.     This  nitrogen
must be removed from the product  stream because it would otherwise
poison downstream catalysts  and  degrade  the products.

The  sulfur in coal and  shale liquids must also be removed during
hydrogenation  to protect  downstream catalysts  and meet product  quality
specifications.     The  sulfur  contents  of  coal and shale liquids are lower
than those  of  petroleum crudes   on the average3  (Table 32),   and  lower
quantities  of hydrogen sulfide will be produced.    Where the balance
between nitrogen and  sulfur  is   conducive to  the production of   the  fertil-
izer ammonium sulfate,  as  is  frequently the case in the refining of pet-
roleum crudes,   it may be possible to use  this production to minimize
the  discharge  of  sulfur and nitrogen to the environment.

Polycyclic  Organic Materials   (POMs)

The higher oxygen and polycyclic organic matter contents  of  synthetic
crudes,   as  compared with petroleum,   create the potential for  greater
concentrations  of  organic matter in the process wastewater.     However,
little  quantitative information is  available.    The wastewater  results
from the separation by condensation of  the water generated from the
product   stream during processing.     Since the condensates are  saturated
solutions under the prevailing process  conditions,  and since poly-
cyclic materials  are more water  soluble than paraffinic materials,  the
condensate waters  from the processing  of  synthetic crudes will have
higher  concentrations of  organic matter than the condensate water from
petroleum crudes.

The presence  of  polycyclic  organic materials and hazardous volatile
elements  in fuel oils will necessitate careful combustion control because
of   the  combustion sensitivity  of  POMs;   incomplete combustion will release
particulates,  hazardous POMs,   and adsorbed toxic elements.     POMs can also
be   created during some complete  combustion processes.     The use  of  such
fuel oils will need to be carefully monitored if environmental problems
are   to  be avoided.     The formation of  particulates and the  fates  of  stack
gas  emissions are not well understood,   but the potential for adverse

of  the  sulfur originally  in the  shale and coal is  removed during the
production of  the  liquids.